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Respomsjve to Office Action mailed August 2.0, 2004 

AMEND I VIENTS TO THE CLAIMS 
This listing of claims will replace all prior versions, and listings, of claims in the application. 
Listing of Claims: 

Claim 1 (Cnirently amended): A met]iod comprising; 

applying a spread i n g cod e to o b lock of infonnalion bearing syinbeb - t e- fornA a set of 
chipg for - each r gy^Ba rb^ 

applying a user-specific ortho wnal spreading code to a block of K informati on bearing 
symbols to form a set of M chips for each symbol; 

storing the chips in an array having M colximns and Kh-L rows, where L is a function of a 
channel length of a wireless communi c ation channel: 

selectively interleaving the cbi from the chip sets; and 

generating a transmission signed from the interleaved chips. 

Claim 2 (Currently Amended) : The m othod of claim 1 , 

wherein the wireless communisatioTi comprises a frequency selective commiinication, 
channel, and 

wherein applying the spreading code comprises an orthogonal spreading code selected 
such that the interleaved chips retain ilieir orthogonality after passing through a through the 
frequency selective communication cliannel. 

Claim 3 (Currently Amended): ' The method of claim 1, further comprising conciTnunicating 
the transmission signal Afe^tt^^-a thro u gh the wireless communication medium- 
Claim 4 (Cancelled). 
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Claim 5 (Cuirently amended): The method of claim [[4]] 1, wherein generating the transmission 
signal, further comprises: 

padding each column of the ztrray with L guard chips; and 

generating the transmission siiinal by reading the chips Ifl-om the array in column wise 
fashion. 

Claim 6 (Original): The method of claim 5, wherein the guard chips comprise null values. 

Claim 7 (Original): The method of claim 5, wherein the guard chips are selected fix)m a 
coixmion modulation constellation- 
Claim 8 (Original): The method of olaim 1 further comprising: 
receiving the signal; and 

de^interleaving the chips from the received signal. 

Claim 9 (Original): The method of claim 8 fijrther comprising separating the data according to 
a user. 

Claim 1 0 (Original): The method of claim 9, wherein separating the data comprises applying a 
matched filter and a single-user decod ing technique. 

Claim 1 1 (Cuixently amended): The method of claim 8, wherein de-interleaving the data 
comprises storing the chips in an arrav having M columns and K+L rows, wherein L is a function 
of the communication channel length M represents a number of spreading codes within #ie a_ 
set of spreading codes, and further wherein the M chips within each row of the array correspond 
to a conmion symbol. 

Claim 12 (Original): The method of claim 1 1, wherein de-interleaving the data further 
comprises producing a stream of chips by reading the array in row wise fashion. 

-3- 



PAGE5l12*RCVDAT11l12/2004 4:10:13PM[Eastem Standard Tim 



11/12/2004 16:18 651-735-1192 SHUMAKER & SIEFFERT PAGE 06/12 

, — f 

Application Number 09/838,621 

Amendment dated November 12, 20(H 

Responsive to Office Action mailed August 20, 2004 

Claim 1 3 (Original): The method of claim 12, further comprising: 

applying a matched filtea: to the stream of chips to separate signals from different users 
based on their code orthogonality and produce a stream of user-specific symbols; 

applying a single-user detectiii g scheme to remove channel effects and output -user- 
specific symbol estimates; and 

converting the stream of user-specijRc symbol estimates into a serial data stream. 

Claim 14 (Cmrently amended): A conTputer-readable medium having instructions thereon to 
cause a programmable processor to: 

apply a U3cr - spccific spreading, code to a block of information - bearing symbols to form -t^ 
act of chips for each symbol; 

apply a user-specific orthogon ^ J spreading code of lengfli M to a block of K information- 
bearing symbols to form a set of M ch i ps for each symbol: and 

store the chins in an array hav i g g M columns and K+L rows> where L is a function of the 
communication chaimel length; 

select chips from, the chip sets to produce a stream of chips in which the chips firom 
different sets are interleaved; and 

generate a transmission signal (xom the stream of interleaved chips. 

Claim 15 (Original): The computer-rcjadable medium of claim 14 finther including instructions 
to cause the processor to transmitting She signal through a wireless communication channel. 

Claim 16 (Cancelled), 

Claim 17 (Currently amended): The computer-readable medium of claim +6 14 fiarther including 
instructions to cause the processor to: 

pad each colimm of the array v^ith L guard chips; and 

generate the transmission signiil by reading the chips from the array in coliimn wise 

fashion 
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PAGE 6112 * RCVD AT 11/12/2004 4:10:13 PM [Eastern Standard Ti^^^ 



11/12/2004 16:18 651-735-1102 



SHUMAKER & SIEFFERT 



PAGE 07/12 



Application Number 09/838,621 

Amendment dated November 12, 2004 

Responsive to Office Action mailed August '^0, 2004 

Claim 18 (Currently amended): A computer-readable medium having instructions to cause a 
processor to: 

receive a signal having interlei^ved chips generated from a block of information- 
bearing symbols; 

write the interleaved chips coJumn-wise into an array such that each row contains chips 
generated from the same received sviiibo L wherein the arrav has M colmnns and K+L rows, 
wherein L is a function of the cotnnm n ication channel length and M represents a nmnber of 
spreading codes within the set of spre a ding codes ; and 

produce a stream of de-interle; wed chips by reading the rows of the array. 

Claim 19 (Currently amended): The computer-readable medium of claim 1 8, wherein the 
instruction s- cause the processor to co nfigafg^feg nirray 4 o4t»v e- ]^^ rowa^ 
wherein L is a fimction of tbo commu t noation chai^tcl lcngth and - M rcprcscHta -a- iHjmbcr - ^ 
spreading codes within the act of sprc^tding eodes r aad • :farthc^ the M chips thin each 

row of the array are generated from a common received symboL which a w^cightcd aupc r posltion 
of acrvcml transmitted $ymbol$ giving rj$c to iDtgrsyroibol mtcrfcr - cgacc - 

Claim 20 (Original): The computer-rsjadable medium of claim 1 8, wherein the instructions 
cause the processor to: 

apply a matched filter to the stream of de-interleaved chips to produce a stream of user- 
specific symbols; 

apply a single-user channel equalization and symbol detection scheme to remove channel 
effects and output user-specific S)mib<:*I estimates; and 

convert the stream of user- specific symbol estimates into a serial data stream. 
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Claim 21 (Currently amended): A transmitting device comprising: 

a block-spreading uxut to form a set of M chips for each symbol of a block of K 

information-bearing symbols and to produce a stream of chips in which the chips from different 

sets of chins are interleaved and separ a ted by L guard chips, wherein L is a functioa of a channel 

length of a wireless commmiication; a nd 

a pulse shaping unit to general ti a transmission signal from the stream of interleaved 

chips. 

Claim 22 (Currently amended): The trmsmitting device of claim 21, wherein the block-spreading 
unit comprises: 

a symbol-spreading unit to generate M user-specific orthogonal spreading chips for each 
symbol within the block of K symbols; 

a buffer to store the sets of chiiis; and 

a chip-intarleaving unit to reatl chips from the buffer and output a stream of chips in 
which the chips from different sets arc interleaved. 

Claim 23 (Currently amended): The ti msmitting device of claim 22, wherein the buffer stores 
the chips in an array having M columiii.s and K+L rows, where L is a function of 1 fee- 
commLmication channel length and M represents a maximum number of users. 

Claim 24 (Currently amended): Tbe transnodtting device of claim iS- 21, wherein the buffer pads 
each column of the array with L guard chips. 

Claim 25 (Cinxemly amended): The tj imsmitting device of claim 34 21^ wherein the cWp- 
intexleaving unit reads the chips from liie array hi column wise fashion. 

Claim 26 (Cancelled). 

Claim. 27 (Original): The transmittin!^ device of claim 22, wherein the transmitting device 
comprises a cellular phone. 
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Claim 28 (Cutretitly amended): A syslcm comprising: 

a transmitter to transm it a Gi g r^Jhae eordrng to interleaved chip s gcacratcd firom a blook of - 
symbols; and 

a transmitter to transmit a sigT i' il through a wireless commupication channel according to 
interleaved chips generated firom a block of K information-bearing symbols, wherein the 
transmitter interleaves the chips in an c uray having M columns and K+L rows, where L is a 
function of a channel length of the vri r eless conttnunication channel and M represents a 
. maximum nmnbcr of users: and 

a receiver to receive the signal and de-interleave the chips ^ 

Claim 29 (Original): The system of claim 28, wherein the transmitting device comprises 

a block-spreading unit to form a set of chips for each symbol of the block and to produce 

a stream of chips in which the chips fi om diflferent sets are interl eaved; and 

a pulse shaping unit to general « the signal j&om the stream of interleaved chips- 

Claim 30 (Currently amended): The systern of cl^m 29, wherein the block-spreading unit 
comprises: 

a symbol-spreading unit to generate user-specific orthogonal spreading chips codes for 
each symbol v^thin the block of symbols; 

a buffer to store the sets of chips in the array form : and 

a chip-interleaving imit to reaH chips from the buffer and output a stream of chips in 
which the chips from different sets arc interleaved. 

Claim 31 (Cancelled). 
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Claim 32 (Original): The $ystem of claim 28, vi^herein the receiver comprises: 

a block separator to store the interleaved chips columTi-wise into an array such that each 

row contains chips generated ftom the same received symbol w^ith intersymbol interference, and 

to produce a stream of de-interleaved chips by reading the rows of the array; 

a single-user detector to apply a matched filter to the stream of de-interleaved cJiips to 

produce a stream of user-specific symbols; and 

a single-user channel equahzai ion and symbol detection scheme to remove channel 

effects and output the estimated symbols. 

Claim 33 (Cmxently amended): The s\'Stem of claim ^ 32, wherein th e receiver comprises q 
single-user detector feat achieves perl urmance equivalent to a set of M single user detectors. 

Claim 34 (New): A system comprisinL;: 

a transmitter to transmit a sigtid according to interleaved chips generated fi'om a block of 
symbols; and 

a receiver to receive the signaJ 3nd de-interleave the chips^ wherein the receiver 
comprises: 

a block separator to store the interleaved chips colimin-wise into an array such 
that each row contains chips g^aieraled from the same received symbol with intersymbol 
interference, and to produce a stream of de-interleaved chips by reading the row$ of the 
array; 

a single-user detector to apply a matched filter to the stream of de-interleaved 
chips to produce a stream of user-specific symbols; and 

a single-u$er chaimel eijualization and symbol detection scheme to remove 
channel effects and output the estimated symbols, wherein the single-user detector that 
achieves performance equivalent to a set of M single user detectors. 
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